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TABLE 1. REGRESSION COEFFICIENTS TO CALCULATE DAMAGE 
FACTORS FOR VARIOUS AXLE CONFIGURATIONS 
Log(Damage Factor) =a+ biLog(Loadl) + c(Loglloadll 2 
=========================================================== 
AXLE 
CONFIGURATION 
Twc•-T i r·ed Sir,gle 
Ft'C<Y"It Axle 
Fc•ur-Tired Single 
Rear Axle 
Eight-Tired 
Tar,dem Axle 
Twelve-Tired 
Tridem Axle 
Sixteer,-Tired 
Quad Axle 
Twer,t y-Tired 
Quint Axle 
Twer1ty-fC1ur 
Tired Sextet 
Axle 
COEFFICIENTS 
a b c 
-3 .. 540112 2.728860 0.289133 
-3.439501 0.423747 1.846657 
-2.979479 -1. 255144 2.007989 
-2.740987 -1. 873428 1. 964442 
-2.589482 -2.224981 1.923512 
-2.264324 -2.666882 1. 1337Lt72 
-2.084883 -2.900445 1. 913994 
TABLE 2. PAVEMENT STRUCTURES FROM AASHO 
ROAD TEST USED IN ANALYSIS 
================================================== 
LAYER THICKNESS, inches 
ASPHALTIC 
CONCRETE 
CRUSHED 
STONE 
BASE 
IJviPROVED 
SUBGRADE 
AASHTO 
STRUCTURAL 
NUMBER 
--------------------------------------------------
3 3 8 2.62 
4 3 8 3.06 
5 3 8 3.50 
6 3 8 3.94 
3 6 8 3.04 
4 6 8 3.48 
5 6 8 3.92 
6 6 8 4 .. 36 
TABLE 3. AXLELOAD DISTRIBUTIONS USED IN INVESTIGATION 
====================================================== 
AXLELOAD, kips 
AXLE NUMBER 1 2 3 1 2 3 
HEAVIEST AXLELOAD ON 
DESCRIPTION OUTSIDE AXLE MIDDLE AXLE 
Begim-,ing Axleload 8 15 31 8 31 15 
I \'"JCr'emer,t a 1 Axleload 0 +2 -2 0 -2 +2 
Final Axleload 8 21 25 8 25 21 
Beg i 1'"1\"1 i r1g Axleload 1 .-, "' 13 29 12 29 13 I 1'"1Cr'ement a 1 Axleload 0 +2 -·::0 ~ 0 -2 +2 
Fi \'"1al Axle load 1~' "' 19 23 1 ·=· ·- 23 19 
Begil'mir·,g Axlelc•ad 16 11 27 16 27 1 1 
I \'"JCr'emer,t a 1 Ax lelc•ad 0 +2 -2 0 -2 +2 
Final Ax lelc•ad 15 17 21 15 21 17 
Beg i rmi r,g Ax lelc•ad 20 9 25 20 25 9 
I ncremer,t a 1 Axle load 0 +2 -2 0 -2 -h: 
Fi r1al Axlelcoad 2fZI 15 19 20 19 15 
Equal Tandem 
Begil'miY,g Ax lelc·ad ·::. 25 26 ~ 
I ncr-eroer,t a l Ax lelc•ad +2 -1 -1 
Fi \'"1al Axleleoad 24 15 15 
TABLE 4. COEFFICIENTS FROM REGRESSION ANALYSES OF 
UNEQUAL LOAD DISTRIBUTION ON INDIVIDUAL 
AXLES OF TRIDEM AXLE GROUP 
======================================================== 
log(Multiplyirtg Factc:•r) =a+ b<Ratio) + c(Ratic:.J 2 
in which Ratio = <M - L) I I 
M = Maximum Axleload, kips, 
I = Intermediate Axleload, kips, 
L = Least Axleload, kips, and 
a,b,c =coefficients 
Load Pattern: 1. L,I,M 2. M,I,L 
C•:•l'"•St ar•t a 
Cc:•efficiemt b 
Coefficient c 
Star.dard Er~·c:•r of Estimate 
Correlation Coefficient, R 
F Rat ic• 
Load Pattern: 1. I,L,M 
Cor.star.t a 
Cc:·eff i c i ertt b 
Cc•efficier.t c 
Standard Error of Estimate 
Correlation Coefficient, R 
F.Ratic• 
2. M, L, I 
Load Patterrt: 1. L,M,I 2. I,M,L 
Constar.t a 
Cc•efficiertt b 
Cc•efficier.t c 
Standard Error of Estimate 
Correlation Coefficient, R 
F Ratio \ 
Load Pattern: 1. L,E,E 
Cor.stant a 
Coefficier•t b 
Cc·efficier.t c 
Standard Error of Estimate 
Correlation Coefficient, R 
F Rat ic• 
2.. E, E, L 
Load Pattern: All Patterns Above 
3.. M, E, E 4. E, E, M 
0.468782731 
1. 093207Qt72 
-0. 1503124207 
0.073149 
0.96024 
1183.4 
3. E, L, E 
-0.1161216122 
1.507954095 
0.377814882 
0.069341 
0.92765 
326.9 
3. E, M, E 
-0.0235937584 
1.283412872 
-0.2187655038 
0.088165 
0.92395 
710.7 
0. 0Qt04399421 
0.8053052125 
0. 236359171212 
0.05634 
0.96827 
1037.4 
Constant a -0. 198429071 
Coefficient b 1.20191282 
Coefficier1t c 
Standard Error of Estimate 
Correlation Coefficient, R 
F Ratio 
-0 .. 1746353238 
0. Qt9792 
0. '3240 
21L'!85 .. 4 
TABLE 5. FATIGUE ANALYSES OF WEIGHT DATA ON TRIDEMS OF 
SINGLE-FRAME VEHICLES DR TRACTOR OF 
SEMI-TRAILER VEHICLE, AXLES 2, 3, AND 4 
========================================================== 
Fatigue for Evenly Loaded Tridem 
Adjusted Fatigue by Load Pattern 
Adjusted Fatigue without Regard to 
Load Patte~'!'"> 
T•:•tal Number r.:<f Tridems Analyzed 
Fatigue for Evenly Loaded Tandem 
Adjusted Fatigue for Unevenly 
Loaded Tar.dem 
Tr.:<tal Number of Tridems Analyzed 
as Tar.dems 
E = All Axles Evenly Lr.:<aded 
M = Heaviest Axl€load of Tridem 
L = Least Axleload of Tridem 
I = Intermediate Axleload of Tridem 
LOAD PATTERN NUMBER 
ON TRIDEM ANALYZED 
E,E,E 77 
M,E,E 24 
E,M,E 4 
E,E,M 38 
L,E,E 120 
E,L,E 4 
E,E,L 71 
L, I, M 227 
L, M, I 309 
I, L, M 15 
I, M, L 42 
M, L, I .21 
M, I, L 102 
-----
TOTAL 1' 055 
SUM OF 
EAL 
287.55 
839.31 
757.24 
1' 055 
2 .. 53 
82.55 
1 1 
PERCENT 
I • ~ 
2 .. 3 
0.4 
3.5 
11. 4 
0. Lf 
5.7 
21.5 
29 .. 3 
1. 5 
4.0 
9.5 
100.0 
UNEVEN 
EVEN 
2.9178 
2.6325 
32.57 
TABLE 6. FATIGUE ANALYSES OF WEIGHT DATA ON TRIDEMS OF 
SINGLE-FRAME VEHICLES OR TRACTOR OF 
SEMI-TRAILER VEHICLE, AXLES 4, 5, AND 6 
========================================================== 
Fatigue for Evenly Loaded Tridem 
Adjusted Fatigue by Load Pattern 
Adjusted Fatigue without Regard to 
Lc•ad Patten"' 
Total Number of Tridems Analyzed 
Fatigue fc•r' Ever•lY Lc•aded Tar,dem 
Adjusted Fatigue for Ur.evenly 
Lc•aded T ar.dem 
Total Number of Tridems Analyzed 
as Tar.dems 
E = All Axles Evenly Loaded 
M = Heaviest Axleload of Tridem 
L = Least Axleload of Tridem 
I = Intermediate Axleload of Tridem 
LOAD PATTERN NUMBER 
ON TRIDEM ANALYZED 
E,E,E 123 
M,E,E 47 
E, JYI, E 9 
E, E, lVI 36 
L,E,E 5121 
E,L,E 27 
E,E,L 41 
L, I, M 72 
L, M, I 46 
I, L, M 11213 
I, M, L 68 
M, L, I 171 
M, I, L 11212 
TOTAL 896 
SUM OF 
EAL 
216.05 
417.44 
413.52 
896 
102 .. 23 
3336.84 
8 
PERCENT 
13.7 
!:::" -::;· 
...J. ";} 
1.0 
4.121 
5 .. 6 
3.121 
4.6 
8.0 
5 .. 1 
11. 5 
7.6 
19 .. 2 
11. 4 
-----
11210.0 
UNE<.iEN 
EVEN 
1. 93 
1. 91 
32.54 
TABLE 7. FATIGUE ANALYSES OF WEIGHT DATA ON TRIDEMS OF 
SINGLE-FRAME VEHICLES OR TRACTOR OF 
SEMI-TRAILER VEHICLE, ALL AXLES 
Fatigue for Evenly Loaded Tridem 
AdJusted Fatigue by Load Pattern 
AdJUSted Fatigue without Regard to 
Lc•ad Pattern 
Total Number of Tridems Analyzed 
Fatigue for Evenly L•::.aded Tar.dem 
AdJUsted Fatigue for Unevenly 
Lc•aded Tar.dem 
Total Number of Tridems Analyzed 
as TaY'1dems 
E = All Axles Evenly Loaded 
M = Heaviest Axleload of Tridem 
L = Least Axleload of Tridem 
I = Intermediate Axleload of Tridem 
LOAD PATTERN NUMBER 
ON TRIDEM ANALYZED 
E,E,E 200 
M,E,E 71 
E,M,E 13 
E,E,M 74 
L,E,E 170 
E,L,E 31 
E,E,L 112 
L, I, M 299 
L, M, I 355 
I, L, M 119 
I, M, L 110 
M, L, I 193 
M, I, L 204 
-----
TOTAL 1' 951 
SUM OF 
EAL 
503.70 
1256.75 
1170. 85 
1,951 
104.75 
3419.50 
PERCENT 
10.3 
3.5 
0.7 
3 .. 8 
8.7 
1.5 
5 .. 7 
15 .. 3 
18 .. 2 
5. 1 
5.5 
'9 .. ,9 
10.5 
100.0 
19 
UNEVEN 
EVEN 
2 .. 4950 
2.3245 
32.64 
TABLE 8. PERCENT OF TRIDEMS 
WITH MIDDLE AXLE AS PART 
OF GIVEN LOAD PATTERN 
================================== 
LOAD 
PATTERN 
x,M,x 
x,L,x 
x,I,x 
x, E, x 
TOTAL 
PERCENT 
24.5 
17.5 
25.8 
32.1 
-----
100.0 
